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(54) Recording method and recording apparatus preventing unauthorized duplication of 
recorded data 



(57) A digital watermark detection circuit detects a 
digital watermark inserted in an input signal. When the 
digital watermark detection circuit detects a digital wa- 
termark indicating the prohibition of duplication, record- 



ing drive stops recording and prohibits recording to a 
recording medium for a predetermined time. 

It prohibits also reproducing of recorded data. 

It finds also a discontinuity of input signal when re- 
cording. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a recording 
apparatus, a recording method, a recording medium, 
and a computer program product. Embodiments of the 
invention relate to a recording apparatus, a recording 
method and a recording medium capable of preventing 
illegal duplication surely. 

2. Description of the Related Art 

[0002] Systems for controlling duplication recording 
such as Serial Copy Management System (SCMS), 
Copy Generation Management System (CGMS) -A, or 
CGMS-D are utilized for preventing illegal duplication of 
data concerning a video signal or an audio signal, or a 
program. 

[0003] In addition, the so-called digital watermarking 
technique (electronic watermarking technique), in which 
a predetermined data is superimposed on an analog sig- 
nal or a digital data of a video, an audio or the like, has 
begun to be utilized. The digital watermarking technique 
is a technique for embedding a signal of a frequency or 
a level incognizable for a human being in a part, which 
is not important for human perception, of the analog sig- 
nal or the digital data signal. It is conceivable that the 
information of SCMS, CGMS-Aand CGMS-D, which is 
additional information for protecting copyright, is em- 
bedded in a signal of a video or an audio by utilizing the 
digital watermarking technique. 

[0004] However, a period of time necessary for de- 
tecting a digital watermark (an electronic watermark) is 
longer than a period of time for detecting a data in a 
header of the digital data for managing duplication. 
Moreover, a period of time for processing the detection 
of the digital watermark is not fixed for diminishing erro- 
neous operations. For example, if it takes more than ten 
seconds to process the detection of the digital water- 
mark, signals or data of a video or an audio, the dupli- 
cation of which is prohibited, can be duplicated by re- 
peating the duplication within ten seconds. 
[0005] That is, if a system where the duplication is re- 
peated within a period of time necessary for processing 
the detection of a digital watermark is produced, the du- 
plication of a signal or a data in which the digital water- 
mark is inserted can easily be done. 

SUMMARY OF THE INVENTION 

[0006] Embodiments of the present invention seek to 
provide a recording apparatus, a recording method and 
a recording medium capable of preventing illegal dupli- 
cation surely, even if a predetermined period of time is 
required for processing the detection of a signal or a da- 



ta managing the duplication. 

[0007] Aspects of the invention are specified in the 
claim to which attention is invited. 
[0008] In an embodiment of the invention :- 
5 [0009] A detecting means can detect a digital water- 
mark as a duplication controlling signal. 
[0010] A record controlling means controls a record- 
ing means to eject an information recording medium 
from a recording apparatus when the detecting means 
10 detects the duplication controlling signal indicating pro- 
hibition of duplication. 

[0011] The record controlling means controls the re- 
cording means to release the prohibition of recording 
when the information recording medium is ejected from 
said recorder. 

[0012] The record controlling means controls the re- 
cording means to set a signal recorded in the informa- 
tion recording medium from beginning of recording to 
stopping of the recording to prohibition of reproducing 
when the detecting means detects the duplication con- 
trolling signal indicating prohibition of duplication. 
[0013] The recorder further comprises discontinuity 
finding means for finding a discontinuity of an input sig- 
nal after recording begins, wherein the record control- 
ling means controls the recording means to set a signal 
recorded in the information recording medium from a 
point of time when the discontinuity is found to stopping 
of recording to prohibition of reproducing when the de- 
tecting means detects the duplication controlling signal 
indicating prohibition of duplication. 
[0014] The record controlling means controls the re- 
cording means to erase a signal recorded in the infor- 
mation recording medium from beginning of recording 
to stopping of the recording when the detecting means 
detects the duplication controlling signal indicating pro- 
hibition of duplication. 

[0015] The recording apparatus further comprises 
discontinuity finding means for finding a discontinuity of 
the input signal after recording has begun, wherein the 
record controlling means controls the recording means 
to erase a signal recorded in the information recording 
medium from a point of time when the discontinuity was 
found to stopping of recording when the detecting 
means detects the duplication controlling signal indicat- 
ing prohibition of duplication. 

[0016] A method for recording according to an em- 
bodiment of the present invention, comprises the steps 
of: detecting a duplication controlling signal for control- 
ling duplication that is inserted in an input signal; and 
controlling a step of recording to stop recording when 
the duplication controlling signal indicating prohibition 
of duplication is detected in the process of the step of 
detecting and then to prohibit recording on an informa- 
tion recording medium for a predetermined time. 
[0017] A program of an recording medium according 
to another embodiment of the invention comprises the 
steps of: detecting a duplication controlling signal for 
controlling duplication in an input signal; and controlling 
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a step of recording to stop recording when the duplica- 
tion controlling signal indicating prohibition of duplica- 
tion is detected in the process of the step of detecting 
and then to prohibit recording on an information record- 
ing medium for a predetermined time. 
[001 8] In a recorder, a method for recording and a re- 
cording medium according to other embodiments of the 
invention, a duplication controlling signal inserted in an 
input signal for controlling duplication is detected, and 
a recording means is controlled to stop recording when 
the duplication controlling signal indicating prohibition 
of duplication is detected, and further is controlled to 
prohibit recording into an information recording medium 
for a predetermined time. 

[001 9] The recorder, the method for recording and the 
recording medium according to the embodiments of the 
invention can consequently prevent illegal duplication 
surely, even if a predetermined period of time is required 
for the detection of the duplication controlling signal. 
[0020] The invention also provides a computer pro- 
gram product arranged to carry out the method of the 
invention when run on a signal processor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] A better understanding of the present invention 
will become apparent from the following illustrative de- 
scription of the presently preferred embodiments of the 
invention taken in conjunction with the accompanying 
drawings, in which: 

Fig. 1 is a block diagram showing the structure of 
an embodiment of a recording system according to 
the present invention; 

Fig. 2 is a block diagram showing the structure of 
the digital watermark detection circuit shown in Fig. 
1; 

Fig. 3 is a flow chart for illustrating the recording 
process of "the embodiment shown in Fig. 1 ; 
Fig. 4 is a diagram for illustrating the operation of a 
recording apparatus of another embodiment of a re- 
cording system according to the present invention; 
Fig. 5 is a flowchart for illustrating another recording 
process in accordance with the operation of Fig. 4; 
and 

Fig. 6 is a diagram for illustrating embodiments of a 
recording medium according to the present inven- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Fig. 1 is a block diagram showing the structure 
of an embodiment of a recording system according to 
the present invention. In Fig. 1 , a reproducer 2 supplies 
an analog signal of a video signal, an audio signal or the 
like to a recorder 1 . A digital watermark the spectrum of 
which is diffused and a predetermined value is set there- 



in is inserted in the analog signal. The recorder 1 re- 
ceives the analog signal of a video signal, an audio sig- 
nal or the like supplied by the reproducer 2. 
[0023] The recorder 1 transforms the received analog 

s signal to a digital data in a predetermined format, and 
records the transformed digital data in a recording me- 
dium 3 such as Digital Versatile Disc (DVD) loaded in 
the recorder 1 . As the recording medium 3, a Mini Disc™ 
(MD), an optical disk such as CD-R, and a semiconduc- 

io tor memory such as a Memory Stick™ are usable. The 
analog signal inputted into the recorder 1 is supplied to 
a digital watermark detection circuit 11 and a recording 
circuit 12. 

[0024] The digital watermark detection circuit 11 de- 
is tects the digital watermark inserted into the supplied an- 
alog signal. The digital watermark detection circuit 11 
outputs a duplication controlling signal for stopping re- 
cording to a record controlling circuit 13 when the de- 
tected digital watermark has a value indicating the pro- 
hibition of duplication. The digital watermark detection 
circuit 1 1 outputs a duplication controlling signal indicate 
ing the continuation of recording, i.e. indicating not stop- 
ping recording, to the record controlling circuit 1 3 when 
the digital watermark is not detected from the supplied 
analog signal, or when the detected digital watermark 
has a value indicating that duplication is possible. 
[0025] Fig. 2 is a block diagram showing the structure 
of the digital watermark detection circuit 11 . The analog 
signal supplied to the digital watermark detection circuit 
11 is supplied to a spectrum inversely diffusing section 
41 . The spectrum inversely diffusing section 41 is com- 
posed of a multiplier 61 , a synchronous control circuit 
62, an oscillator 63 and a pseudo-noise (PN) code gen- 
erator 64. 

[0026] The analog signal supplied to the spectrum in- 
versely diffusing section 41 is inputted to the multiplier 
61 and the synchronous control circuit 62. A PN code is 
supplied to the multiplier 61 and the synchronous control 
circuit 62 from the PN code generator 64. 
[0027] The synchronous control circuit 62 extracts a 
timing signal from the PN code by utilizing a fact that the 
PN code has a sharp autocorrelation nature, and sup- 
plies the extracted timing signal to the oscillator 63. The 
oscillator 63 outputs an output signal, the oscillation fre- 
quency and the phase of which are controlled in refer- 
ence to the timing signal supplied from the synchronous 
control circuit 62, to the PN code generator 64. 
[0028] The PN code generator 64 generates the PN 
code in reference to the output signal supplied from the 
oscillator 63, and supplies the generated PN code to the 
multiplier 61 and the synchronous control circuit 62. As 
the PN code, an M-series (a maximum length series), a 
GOLD code or the like is used. 

[0029] The multiplier 61 multiplies the PN code sup- 
plied from the PN coda generator 64 by the analog sig- 
nal supplied to the digital watermark detection circuit 11 
to decode a duplication controlling code the spectrum 
of which is diffused in the analog signal. The multiplier 
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61 then supplies the decoded duplication controlling 
code to the duplication controlling code detecting sec- 
tion 42. 

[0030] The duplication controlling code is a code com- 
posed of, for example, two bits for indicating the control 
regarding duplication as the following. 

00: duplicabie 

01 : duplicabie for only one generation 

10: undefined 

1 1 : prohibition of duplication 

[0031] The duplication controlling code detecting sec- 
tion 42 generates a duplication controlling signal corre- 
sponding to the value of the duplication controlling code 
supplied from the spectrum inversely diffusing section 
41, and supplies the generated duplication controlling 
signal to the record controlling circuit 13. 
[0032] The recording circuit 12 performs the analog- 
digital (A/D) conversion of the inputted analog signal un- 
der the control of the record controlling circuit 1 3 to gen- 
erate a digital data corresponding to the inputted analog 
signal. The generated digital data is transformed to a 
coded signal suitable for recording to the recording me- 
dium 3. At the same time, a data for correcting errors is 
added to the generated digital data, and the digital data 
is supplied to a recording drive 15. 
[0033] The recording circuit 1 2 detects a discontinuity 
of the inputted analog signal owing to the amount of the 
variation of the synchronizing signal larger than a pre- 
determined threshold value at which the time code, i.e. 
data indicating an hour, a minute and a second of a 
frame, becomes discontinuous, a change of audio sig- 
nal from monaural to stereo, or the like. The recording 
circuit 12 outputs a predetermined signal to the record 
controlling circuit 1 3 when the discontinuity is detected. 
[0034] The record controlling circuit 13 stores a flag 
indicating the prohibition of recording or a state possible 
to record in the memory 18 in reference to the duplica- 
tion controlling signal supplied from the digital water- 
mark detection circuit 1 1 , a value of a counter indicating 
a time passed from the beginning of a predetermined 
process in the record controlling circuit 13, or a signal 
supplied from the recording drive 15 and indicating 
whether the recording medium 3 is loaded or not. The 
record controlling circuit 1 3 controls the beginning or the 
stopping of recording of the recording circuit 1 2 and the 
recording drive 1 5 in reference to a signal supplied from 
a user control circuit 1 4, or the flag stored in the memory 
18 and indicating the prohibition of recording or the state 
possible to record. 

[0035] In addition, the record controlling circuit 13 
stores an address on the recording medium 3 corre- 
sponding to the discontinuity of an analog signal in ref- 
erence to an address on the recording medium 3 where 
the recording drive 15 started recording, an address on 
the recording medium 3 where the recording drive 15 
stopped recording, and a signal supplied from the re- 



cording circuit 12. 

[0036] The record controlling circuit 13 stores a flag 
indicating the prohibition of recording in the memory 18 
and stops the recording of the recording circuit 12 and 

5 the recording drive 1 5 when a duplication controlling sig- 
nal indicating the prohibition of duplication is supplied 
from the digital watermark detection circuit 11 . Further- 
more, when a duplication controlling signal indicating 
the prohibition of duplication is supplied from the digital 

io watermark detection circuit 11 to the record controlling 
circuit 1 3, the record controlling circuit 1 3 makes the re- 
cording drive 15 set a predetermined data recorded in 
the recording medium 3 to be in a state that reproducing 
is prohibited in reference to an address of the recording 

15 medium 3, which is stored in the memory 18 and where 
the recording drive 15 began to record, an address of 
the recording medium 3, which is stored in the memory 
1 8 and where the recording drive 1 5 stopped recording, 
and an address of the recording medium 3 stored in the 
20 memory 18 and corresponding to an discontinuity of an 
analog signal. 

[0037] Or, when a duplication controlling signal indi- 
cating the prohibition of duplication supplied from the 
digital watermark detection circuit 11 to the record con- 

25 trolling circuit 1 3, the record controlling circuit 1 3 makes 
the recording drive 1 5 erase a predetermined data re- 
corded in the recording medium 3 in reference to an ad- 
dress of the recording medium 3 stored in the memory 
18 and where the recording drive 15 began to record, 

30 an address of the recording medium 3 stored in the 
memory 18 and where the recording drive 15 stopped 
recording, and an address of the recording medium 3 
stored in the^memory 1 8 and corresponding to a discon- 
tinuity of an analog signal. 

35 [0038] Or, the record controlling circuit 1 3 makes the 
recording drive 15 eject the recording medium 3 when 
the duplication controlling signal indicating the prohibi- 
tion of duplication supplied from the digital watermark 
detection circuit 1 1 . 

40 [0039] When a flag indicating the prohibition of dupli- 
cation is stored in the memory 18, the record controlling 
circuit 1 3 prohibits the recording circuit 1 2 and the re- 
cording drive 1 5 from beginning to record even if a signal 
requiring recording to the recording medium 3 is input- 

45 ted from the user control circuit 14. 

[0040] When the record controlling circuit 13 stores 
the flag indicating the prohibition of recording in the 
memory 18 in response to the supply of the duplication 
controlling signal indicating the prohibition of duplication 

50 from the digital watermark detection circuit 11, the 
record controlling circuit 1 3 starts a counter equipped in 
the record controlling circuit 1 3, which counter indicates 
the passage of time from a point of time when the flag 
indicating the prohibition of recording is stored^ 

55 [0041] The record controlling circuit 13 stores a flag 
indicating a state possible to record in the memory 18 
when a counted value of the counter in the record con- 
trolling circuit 13, which counter indicates the passage 
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of time from the point of time when the flag indicating 
the prohibition of recording is stored, becomes equal to 
or more than a predetermined value, namely when it 
passes a predetermined time. 

[0042] As described above, the record controlling cir- 
cuit 13 stores the history information of recording. Fur- 
thermore, it is possible to make the record controlling 
circuit 13 prohibit recording for a predetermined time 
while it displays the prohibition of duplication when it is 
instructed to record a signal which is prohibited to be 
duplicated by a plurality of times continuously. The pre- 
determined time may be different from the period of time 
from the reception of the prohibition flag to the point of 
time when recording is allowed, or may be set to be long- 
er than the period. 

[0043] Furthermore, the record controlling circuit 13 
stores the flag indicating the state possible to record in 
the memory 18 when a signal indicating the ejection of 
the recording medium 3 from the recording drive 15 is 
supplied. 

[0044] When the flag indicating the state possible to 
record is stored in the memory 1 8, the record controlling 
circuit 13 starts the recording circuit 12 and the record- 
ing drive 15 recording when a signal requesting to 
record to the recording medium 3 is inputted from the 
user control circuit 1 4. 

[0045] The user control circuit 1 4 supplies a signal for 
displaying a predetermined character or a predeter- 
mined image on the display section 17 in reference to a 
signal supplied from the input section 16 or a value of a 
flag supplied from the record controlling circuit 1 3 and 
stored in the memory 1 8. Furthermore, the user control 
circuit 1 4 outputs a signal indicating a start of recording, 
a stop of recording or the like to the record controlling 
circuit 13 according to a signal supplied from the input 
section 16. 

[0046] The recording drive 1 5 records a digital data in 
a predetermined format supplied from the recording cir- 
cuit 1 2 to the recording medium 3 loaded on the recorder 
1 under the control of the record controlling circuit 1 3. 
Furthermore, the recording drive 1 5 ejects the recording 
medium 3 loaded on the recorder 1 under the control of 
the record controlling circuit 13. 

[0047] Operation buttons for recording or stopping are 
arranged on the input section 16 that outputs a signal 
corresponding to an operation of the buttons by a user 
to the user control circuit 14. 

[0048] The display section 1 7 is composed of a liquid 
crystal display or the like for displaying a predetermined 
character, a predetermined image or the like in refer- 
ence to a signal supplied from the user control circuit 1 4. 
[0049] The memory 1 8 stores a flag indicating the pro- 
hibition of recording or a state possible to record, an ad- 
dress on the recording medium 3 where the recording 
drive 15 begins to record, an address of the recording 
medium 3 where the recording medium 3 stops record- 
ing, and an address of the recording medium 3 corre- 
sponding to a discontinuity of an analog signal under the 



control of the record controlling circuit 13. 
[0050] Next, the flow chart shown in Fig. 3 is referred 
while the record process executed by the record con- 
trolling circuit 13 in conformity with a control program 
5 stored in the record controlling circuit 1 3 in advance will 
be described. 

[0051] At step S11, the control program determines 
whether a signal indicating a start of recording is input- 
ted or not from the user control circuit 14. At the step 
10 S11 , when it is determined that the signal indicating the 
start of recording is not inputted yet, the record process 
returns to the step S1 1 , and the determination is repeat- 
ed until the signal indicating the start of recording is in- 
putted. 

[0052] At the step S1 1 , if it is determined that the sig- 
nal indicating the start of recording is inputted, the con- 
trol program advances to step S12, and the control pro- 
gram makes the recording circuit 1 2 and the recording 
drive 1 5 start recording. The record controlling circuit 1 3 
stores the address on the recording medium where the 
recording drive 15 begins to record in the memory 18. 
[0053] The record controlling circuit 1 3 stores an ad- 
dress of the recording medium 3 corresponding to a dis- 
continuity of an analog signal in the memory 18 when a 
signal indicating the discontinuity of the analog signal is 
supplied from the recording circuit 12 while the record 
controlling circuit 13 make the recording circuit 12 and 
the recording drive 1 5 record. 

[0054] At step S1 3, it is determined whether a digital 
watermark having a value indicating the prohibition of 
duplication is detected from an inputted analog signal 
or not in reference to an duplication controlling signal 
supplied from the digital watermark detection circuit 1 1 . 
At step S13, when it is determined that the digital wa- 
termark duplication having the value indicating the pro- 
hibition of duplication is not detected, namely when any 
digital watermark is not detected or when an digital wa- 
termark having a value except for the value indicating 
the prohibition of duplication is detected, the control pro- 
gram goes to step S14. 

[0055] At the step S14, the control program deter- 
mines whether a signal indicating the stop of recording 
is inputted from the user control circuit 1 4 or not. At the 
step SI 4, if rt is determined that the signal indicating the 
stop of recording is not inputted, the control program re- 
turns to the step S1 3 and repeats the process of the de- 
tection of the digital watermark. 

[0056] At the step S1 4, if it is determined that the sig- 
nal indicating the stop of recording is inputted, the con- 
trol program advances to step S1 5 and makes the re- 
cording circuit 1 2 and the recording drive 1 5 stop record- 
ing. And then, the recording process is completed. 
[0057] At the step SI 3, if it is determined that the dig- 
ital watermark having the value indicating the stop of du- 
plication is detected, the control program advances to 
step S 1 6 and makes the recording circuit 1 2 and the re- 
cording drive 15 stop recording. The record controlling 
circuit 13 stores the address on the recording medium 
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3 where the recording is stopped in the memory 1 8. 
[0058] At step S17 : the control program controls the 
user control circuit 14 to display a message indicating 
the impossibility of recording on the display section 17. 
At step S18, the control program stores a flag indicating 
the prohibition of recording in the memory 18. 
[0059] At step S19, the control program starts the 
counter in the record controlling circuit 13 counting. At 
step S20, the control program sets the data recorded in 
the recording medium 3 loaded in the recording drive 15 
to be impossible of reproducing in reference to the ad- 
dress on the recording medium 3 stored in the memory 
18 from which the recording drive 15 begins to record 
and the address of the recording medium 3 stored in the 
memory 3 at which the recording drive 15 stops record- 
ing. 

[0060] At step S21, the control program determines 
whether it passes a minutes from the counter in the 
record controlling circuit 1 3 started counting in reference 
to the value of the counter. At the step S21 , if it is deter- 
mined that it does not pass one minute yet from the start 
of counting of the counter, the control program advances 
to step S22. At the step S22, the control program deter- 
mines whether the recording medium 3 is ejected or not 
from the recording drive 15 in reference to a signal from 
the recording drive 15. At the step S22, if it is determined 
that the recording medium 3 is not ejected from the re- 
cording drive 1 5, the control program returns to the step 
S21 and repeats the process of determining the pas- 
sage of time from the start of the counter. 
[0061] At the step t S21 , if it is determined that one min- 
utes passes from the start of the counter, or if it is de- 
termined that the recording medium 3 is ejected from 
the recording drive '15 at the step S22, the control pro- 
gram advances to step S23, and stops the counter in 
the record controlling circuit 1 3. At step S24, the control 
program releases the prohibition of recording. That is, 
the control program stores a flag indicating a state pos- 
sible to record in the memory 18, and then the process 
is completed. 

[0062] As described above, the recorder 1 stops re- 
cording when the digital watermark indicating the prohi- 
bition of duplication is detected from an analog signal, 
and the recorder 1 prohibits recording for a predeter- 
mined period or until the recording medium 3 is ejected. 
When the recorder 1 detects an digital watermark indi- 
cating the prohibition of duplication from an analog sig- 
nal, the recorder 1 sets the data recorded in the record- 
ing medium 3 till the detection of the digital watermark 
to be impossible of reproducing. 
[0063] Accordingly, even if the recorder 1 is made to 
repeat the operation of recording the analog signal in 
which the digital watermark indicating the prohibition of 
duplication is inserted, the repetition of the operation 
takes a lot of time. Consequently, it takes a very long 
time to record the whole of the analog signal supplied 
from the reproducer 2. Therefore, it is substantially im- 
possible to record the analog signal in which the digital 



watermark indicating the prohibition of duplication is in- 
serted. 

[0064] Furthermore, even if the recorder 1 recorded 
the whole of the analog signal supplied from the repro- 
s ducer 2, it is impossible to reproduce the data recorded 
in the recording medium 3. 

[0065] Incidentally, at the step S20, the control pro- 
gram may erase the data that is recorded in the record- 
ing medium 3 till that time. Furthermore., at the step S20, 
the control program may erase the data that is recorded 
in the recording medium 3 till that time, and then the 
control program may eject the recording medium 3 from 
the recording drive 1 5. 

[0066] In the determination of the passage of time at 
the step S20, the time based on the determination is not 
limited to one minute, and it may be set as an appropri- 
ate time within for example from one minute to five min- 
utes. 

[0067] Fig. 4 is a diagram for illustrating the operation 
of a recorder 1 of another embodiment of a recording 
system according to the present invention when the re^ 
producer 2 supplies a dupticable analog signal to the 
recorder 1 for a predetermined period of time, and then 
the reproducer 2 supplied an analog signal prohibits to 
be duplicated to the recorder 1 . 

[0068] As shown in Fig. 4(A), when an analog signal 
supplied to the recorder 1 from the reproducer 2 chang- 
es from a duplicable analog signal to an analog signal 
prohibited to be duplicated, there is produced a discon- 
tinuity owing to the amount of the variation of the syn- 
chronizing signal larger than a predetermined threshold 
value at which the time code, i.e. data indicating an hour, 
a minute and a second of a frame, becomes discontin- 
uous, a change of an audio from monaural to stereo, or 
the like. 

[0069] As shown in Fig. 4(B), the recorder 1 stops re- 
cording when a digital watermark is detected in an an- 
alog signal prohibited to be duplicated. Furthermore, as 
shown in Fig. 4(C), the recorder 1 sets a data that is 
recorded in the recording medium 3 from the point of 
time when an discontinuity in an analog signal is detect- 
ed to the point of time when the recording is stopped to 
be impossible of reproducing. 

[0070] As described above, even if the reproducer 2 
supplies a signal in which a duplicable analog signal and 
an analog signal prohibited to be duplicated are mixed 
to the recorder 1 , it is possible to make the recorder 1 
not reproduce the data corresponding to the analog sig- 
nal prohibited to be duplicated surely. 
[0071] Next, the process of the recorder 1 when the 
recorder 1 executes the operation shown in Fig. 4 will 
be described. 

[0072] Fig. 5 is a flow chart for illustrating the record- 
ing process in accordance with the operation described 
in reference to Fig. 4, which recording process is exe- 
cuted by the record controlling circuit 1 3 under a control 
program stored in the record controlling circuit 13 in ad- 
vance. 
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[0073] Because the processes of steps S51-S59 is 
similar to those of the steps S11-S19 shown in Fig. 3, 
respectively, the descriptions about them are omitted. 
[0074] At step S60, the control program determines 
whether there is any discontinuity in a data recorded in 
the recording medium 3 or not in reference to a data 
recorded in the memory 18. If it is determined that there 
is no discontinuity in a data recorded in the recording 
medium 3 at the step S60, the control program advanc- 
es to step S61 because all data recorded in the record- 
ing medium 3 are prohibited to be duplicated. At the step 
S61 , the control program makes the recording drive 1 5 
set all of the data recorded in the recording medium 3 
from the start of recording to the stop of recording to be 
impossible of reproducing in reference to the address of 
the recording medium 3 stored in the memory 18 from 
which the recording drive 1 5 begins to record and the 
address of the recording medium 3 stored in the memory 
1 8 at which the recording derive 1 5 stops recording, and 
then the control program advances to the step S63. 
[0075] When it is determined that there is any discon- 
tinuity in the data recorded in the recording medium 3 
at the step S60, the control program advances to step 
S62 because the data after the discontinuity are prohib- 
ited to be recorded. At the step S62, the control program 
makes the recording drive 15 set the data recorded in 
the recording medium 3 after the discontinuity in an an- 
alog signal to be impossible of reproducing in reference 
to the address of the recording medium 3 stored in the 
memory 1 8 and corresponding to the discontinuity of the 
analog signal, and the address of the recording medium 
3 stored in the memory 18 at which recording was 
stopped. And then the control program advances to step 
S63. 

[0076] Processes of steps S63-S66 are similar to 
those of the steps S21 -S24 shown in Fig. 3, respectively, 
the descriptions about them are omitted. 
[0077] As described above, the recorder 1 prohibits 
recording only of the analog signals in which the digital 
watermark having a value indicating the prohibition of 
duplication is inserted. In addition, the recorder 1 pro- 
hibits reproducing the data corresponding to the analog 
signals in which the digital watermark having a value in- 
dicating the prohibition of duplication is inserted. 
[0078] At step S61 , it may be applicable that the con- 
trol program makes the recording drive 15 erase all of 
the data recorded in the recording medium 3 from the 
start of recording to the stop of recording. Furthermore, 
at step S62, it may be applicable that the control pro- 
gram makes the recording drive 15 erase the data re- 
corded in the recording medium 3 after the discontinuity. 
[0079] As described above, a recording system ac- 
cording to the present invention can surely prevent an 
analog signal, in which the digital watermark having a 
value indicating the prohibition of duplication is inserted, 
from being duplicated, even if recording operations are 
repeated. 

[0080] Incidentally, in the above description, it is sup- 



posed that the digital watermark the spectrum of which 
is diffused is inserted in an analog signal. However, the 
present invention is not limited to the use of the digital 
watermark the spectrum of which is diffused. It may be 
s applicable that by inserting a signal indicating the pro- 
hibition of duplication such as a signal used for the so- 
' called copy guard in an analog signal and the recorder 
1 detects the signal indicating the prohibition of duplica- 
tion for performing the similar processes. 

10 [0081] Furthermore, the signal is not limited to the an- 
alog signal. It may applicable that the reproducer 2 in- 
puts digital data in which the digital watermark is insert- 
ed and the recorder 1 detects the digital watermark in- 
serted in the digital data for performing the similar proc- 

is esses. The aforesaid series of processes can be exe- 
cuted by either of the hardware and the software. 
[0082] When the series of the processes are executed 
by the software, programs constitute the software are 
installed in a computer incorporated into the dedicated 

20 hardware or for example an all-purpose personal com- 
puter, which can execute various functions by various 
programs installed therein, from a recording medium. 
[0083] The recording medium is composed of not only 
a packaged medium that is distributed for providing a 

25 program stored therein to a user separately from a com- 
puter as shown in Fig. 7 such as a magnetic disk 351 , 
which includes a floppy disk, an optical disk 352, which 
includes a Compact Disc-Read Only Memory (CD- 
ROM) and a Digital Versatile Disc (DVD), an photomag- 

30 netic disk 353, which includes a Mini-Disk™ (MD), and 
a semiconductor memory 354, but also a Read Only 
Memory (ROM) 302 and a hard disk included in the 
memorizing section 308 that are provided to a user in a 
state of being incorporated in a computer in advance 

35 and in which a program is stored. 

[0084] The recorder 1 has a Central Processing Unit 
(CPU) 301 built-in as shown in, for example, Fig. 6. An 
input/output interface 305 is connected with the CPU 
301 through a bus 304. When an instruction is inputted 

40 into the CPU 301 from the input section 306 composed 
of a keyboard and/or a mouse through the input/output 
interface 305 by a user, the CPU 301 executes a pro- 
gram stored in the ROM 302 in accordance with the in- 
struction. Or, the CPU 301 loads into a Random Access 

45 Memory (RAM) 303 a program stored in the hard disk 
included in the memorizing section 308 in advance, a 
program that was transmitted from a satellite or a net- 
work and was received by the. communication section 
309 and then was installed into the hard disk, or a pro- 

so gram that was read out of the magnetic disk 351, the 
optical disk 352, the photomagnetic disk 353 or the sem- 
iconductor memory 354 that are loaded in the drive 310 
and was installed in the hard disk, and then the CPU 
301 executes them. Furthermore, the CPU 301 outputs 

55 a data corresponding to the results of its processing to 
the output section 307 composed of a Liquid Crystal Dis- 
play (LCD) or the like through the input/output interface 
305 as the need arises. 
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[0085] In the present description, the steps compos- 
ing the program to be stored in the recording medium 
are executed time-serially in the described order. How- 
ever, the time-serial processing is not always necessary, 
and processes may be executed in parallel or separate- 
ly. 

[0086] Furthermore, in the present description, the 
term "system" means a whole apparatus composed of 
a plurality of apparatus. 

[0087] Although the invention has been described in 
its preferred form with a certain degree of particularity, 
obviously many changes and variations are possible 
therein. It is therefore to be understood that the present 
invention may be practiced otherwise than as specifical- 
ly described herein without departing from the scope 
and the sprit thereof. 



Claims 

1. A recording apparatus for recording an input signal 
on an information recording medium, said recording 
apparatus comprising: 

recording means for recording the input signal 
on the information recording medium; 
detecting means for detecting a duplication 
controlling signal for controlling duplication in- 
serted in the input signal; and 
record controlling means for controlling said re- 
cording means to stop recording when the du- 
plication controlling signal detected by said de- 
tecting means indicates prohibition of recording 
on the information recording medium and then 
to prohibit recording on the information record- 
ing medium for a first predetermined time, said 
record controlling means storing a history of re- 
cording instructions and resuming recording af- 
ter a second predetermined time passes or 
when a prescribed condition is fulfilled, in case 
of receiving the recording instructions a plural- 
ity of times in spite of the prohibition of record- 
ing. 

2. A recording apparatus according to claim 1 , where- 
in said first predetermined time during which record- 
ing is prohibited by said record controlling means 
and a second predetermined time from receiving 
said recording instructions a plurality of times till re- 
suming recording are different from each other. 

3. A recording apparatus according to claim 1 , where- 
in said detecting means detects a digital watermark 
as said duplication controlling signal. 

4. A recording apparatus according to claim 1 , where- 
in said record controlling means controls said re- 
cording means to eject said information recording 



medium from said recording apparatus when said 
detecting means detects said duplication control- 
ling signal indicating prohibition of duplication. 

s 5. A recording apparatus according to claim 1 , where- 
in said record controlling means controls said re- 
cording means to release said prohibition of record- 
ing when said information recording medium is 
ejected from said recording apparatus. 

10 

6. A recording apparatus according to claim 1 , where- 
in said record controlling means controls said re- 
cording means to set a signal recorded in said in- 
formation recording medium from beginning of re- 
15 cording to stopping of the recording to prohibition of 
reproducing when said detecting means detects 
said duplication controlling signal indicating prohi- 
bition of duplication. 

20 7. a recording apparatus according to claim 1 , further 
comprising discontinuity finding means for finding a 
discontinuity of said input signal after a start of re- 
cording, wherein said record controlling means con- 
trols said recording means to set a signal recorded 

25 in said information recording medium from a point 
of time when the discontinuity is found to stopping 
of recording to prohibition of reproducing when said 
detecting means detects said duplication control- 
ling signal indicating prohibition of duplication. 

30 

8. A recording apparatus according to claim 1 , where- 
in said record controlling means controls said re- 
cording means to erase a signal recorded in said 
information recording medium from beginning of re- 

35 cording to stopping of the recording when said de- 
tecting means detects said duplication controlling 
signal indicating prohibition of duplication. 

9. A recording apparatus according to claim 1 , further 
40 comprising discontinuity finding means for finding a 

discontinuity of said input signal after a start of re- 
cording, wherein said record controlling means con- 
trols said recording means to erase a signal record- 
ed in said information recording medium from a 
45 point of time when the discontinuity is found to stop- 
ping of recording when said detecting means de- 
tects said duplication controlling signal indicating 
prohibition of duplication. 

50 10. A method for recording an input signal on an infor- 
mation recording medium, said method comprising 
the steps of: 

recording the input signal on the information re- 
55 cording medium; 

detecting a duplication controlling signal for 
controlling duplication in the input signal; and 
controlling said step of recording to stop record- 
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ing when the duplication controlling signal de- 
tected in said step of detecting indicates prohi- 
bition of recording on the information recording 
medium and then to prohibit recording on the 
information recording medium for a first prede- s 
termined time, said step of controlling storing a 
history of recording instructions and resuming 
recording after a second predetermined time 
passes or when a prescribed condition is ful- 
filled, in case of receiving the recording instruc- 10 
tions a plurality of times in spite of the prohibi- 
tion of recording. 

11. A recording medium on which a program for a re- 
cording process of recording an input signal on an is 
information recording medium is recorded and that 
can be read out by a computer where said recording 
medium is loaded, said program comprising the 
steps of: 

20 

recording the input signal on the information re- 
cording medium; 

detecting a duplication controlling signal for 
controlling duplication in the input signal; and 
controlling said step of recording to stop record- 25 
ing when the duplication controlling signal de- 
tected in said step of detecting indicates prohi- 
bition of recording on the information recording 
medium and then to prohibit recording on the 
information recording medium for a first prede- 30 
termined time, said step of controlling storing a 
history of recording instructions and resuming 
recording after a second predetermined time 
. passes or when a prescribed condition is ful- 
filled, in case of receiving the recording instruc- 35 
tions a plurality of times in spite of the prohibi- 
tion of recording. 



termined time when said duplication controlling sig- 
nal indicates said prohibition of recording on said 
information recording medium. 

14. A method for recording an input signal on an infor- 
mation recording medium, said method comprising 
the steps of: 

recording the input signal on the information re- 
cording medium; 

detecting a digital watermark signal in the input 
signal; and 

controlling said step of recording to stop record- 
ing when a duplication controlling signal ex- 
tracted from the detected digital watermark sig- 
nal indicates prohibition of recording on the in- 
formation recording medium and then to pro- 
hibit reproducing a signal recorded by said step 
of recording or to erase the signal. 

15. A method according to claim 14, wherein said step 
of controlling controls said step of recording to pro- 
hibit recording for a predetermined time when said 
duplication controlling signal indicates said prohibi- 
tion of recording on said information recording me- 
dium. 



12. A recording apparatus for recording an input signal 

on an information recording medium, said recording 40 
apparatus comprising: 

recording means for recording the input signal 
on the information recording medium; 
detecting means for detecting a digital water- 45 
mark signal in the input signal; and 
record controlling means for controlling said re- 
cording means to stop recording when a dupli- 
cation controlling signal extracted from the de- 
tected digital watermark signal indicates prohi- so 
bition of recording on the information recording 
medium and then to prohibit reproducing a sig- 
nal recorded by said recording means or to 
erase the signal. 

55 

13. A recording apparatus according to claim 12, 
wherein said record controlling means controls said 
recording means to prohibit recording for a prede- 
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FIG. 3 
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FIG. 5 
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